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Two-dimensional Analysis on the Flow Characteristics of Powders around

Cohesive Zone in a Blast Furnace

Koichiro SHIBATA, Masakata SHIMIZU, Shin-ichi INABA,
Reijiro TAKAHASHI and Jun-ichiro YAGI

Synopsis :

For clarifying the aerodynamical behavior of unburnt coals in the cohesive zone in a blast furnace with
high coal injection rate, two dimensional flow characteristics of powders in packed beds were analyzed by

using a mathematical model.

Following results were obtained.
(1)Unburnt coals tended to be concentrated at the lower part of cohesive zone.

They deposited nearer

the wall for reverse-V shaped cohesive zone compared to W shaped cohesive zone.
(2)As a results of the sedimentation of unburnt coals in the furnace, peripheral gas flow was suppressed

in reverse-V profile and enhanced in W profile.

(3)Blockade occured in the lower part of cohesive zone and the shape of cohesive zone affected the

pulverized coal injection rate at which blockade occured.

Key words : ironmaking; blast furnace; pulverized coal injection; cohesive zone; gas-powder two phase
flow ; distribution of hold up; two-dimensional mathematical model.
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Table 1. Physical properties of packed particles
and powders.

Diameter Shape Void
(mm) factor (—)  fraction (—)
Powders  Glass 0.125 0.95
Coal dust 0.2 0.83
Packed Glass 4.8 0.85 0.33
particles  Sinter 5.0 0.78 0.46
Coke 4.0 0.81 0.48
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Fig. 1. Relation between Froude number and
coefficient of additional pressure loss Fy.
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" Table 2. Numerical data for computation.

Ore layer
Void fraction (—) 0.3
Diameter (mm) 10.0
Coke layer
Void fraction (—) 0.43
Diameter (mm) 40.0
Cohesive layer
Void fraction (—) 0.1
Diameter (mm) 10.0
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Diameter (mm) 0.2
Density (kg/m®) 700.0
Feed rate (kg/m%s) 0.015
Fluid
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Viscosity (Pa-s) 1.76X107°
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